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A.C.
A.C.P

ALPHA
ALP1
ALPP

BETA

CAB

CAP

CAT
CLL

CLLP

CLM

CLM-A

CLMO

CLMPO

CLMP-A

NOMENCLATURE

Reference area, 28,274 in.2
Base area, 28,274 in.2

Aerodynamic center locatioh, body axes, inches
from model nose, XMRP-(CLM-A + L/CN-A)

Aerodynamic center location, missile axes, inches
from model nose, XMRP-(CLMP-A - L/CNP-A)

Angle of attack, deg

Indicated sector pitch angle, deg

Total angle of attack, missile axes, deg
Sideslip angle, deg

Forebody axial-force coefficient, body axes,
CAT-CAB

Base axial-force coefficient, body axes,
-AB(PBA-P)/Q - A ’

Forebody axial-force coefficient, missile axes

Total axial-force coefficient, body axes, total
axial force/Q -+ A

Rolling-moment coefficient, body axes, rolling
moment/Q * A - L

Rolling-moment coefficient, missile axes

Forebody pitching-moment coefficient, body axes,
pitching-moment/Q * A - L

slope of CLﬁ versus ALPHA cufve, deg‘1

Value of'CLH at CN = 0

Forebody pitching-moment coefficient, missile axes
Value of CLMP at CNP = 0

Slope of CLMP versus ALPP curve, deg"1
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CLNO
CLNP

CLNPO

CODE
CONFIG
cY

CYP

NCP

NCPP

)4
PBA
PBD

PB1-PB4

PHI

PHII

PN

PT

Yawing-moment coefficient, body axes, yawing-
moment, Q - A - L

Value of CLN at CY = 0
Yawing-moment coefficient, missile axes
Value of CLNP at CYP = 0

Normal-force coefficient, body axes, normal
force/Q « A

Slope of CN versus ALPHA curve, deg"1

Normal~-force coefficient, missile axes

Slope of CNP versus ALPP curve, cleg'1

Model configuration number

Mo&el configuration designation

Side-force coefficient, body axes, side force/Q °+ A
Side-force coefficient, missile axes

Reference length, 34.29 in.

Model length, 34.29 in.

Free-stream Mach number

Normal-force center-of-pressure location, body axes,
inches from model nose, XMRP - (CLM -~ CLMO) * L/CN

Normal-force center-of-pressure location, missile
axes, inches from model nose, XMRP ~ (CLMP-CLMPO) - L/CNP

Free~stream statié pressure, psia
Average base pressure, psia

Fast response base pressure, psia
Base pressure, psia

Roll angle, deg

Indicated roll angle, deg

Data point number

Tunnel stilling chamber pressure, psia
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-3

TDPC

TDPD

YCP

YCPP

Free-stream dynamic pressure, psia

Model base radius, 3.00 in.
Free-stream unit Reynolds number, fe-1
Model nose radius, in.

Data set identification number
Free—-stream static temperature, Or

Dew point temperature as measured by Cambridge
Instrument, °F

Dew point temperature as measured by Dupont
Instrument, °F

Tunnel stilling chamber temperature, °R
Tunnel axial location of model nose (see Fig. 4), in.

Distance from model moment reference point to
model nose, in.

Side~force center-of-pressure location, body axes,
inches from model nose, XMRP - (CLN -CLNO) *« L/CY

Side~force center-of-pressure location, missile
axes, inches from model nose, XMRP - (CLNP *~CLNPQ) °* L/CYP
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i 1.0 INTRODUCTION

The work reported herein was conducted by the Arnold Engineering

- Development Center (AEDC), Air Force Systems Command (AFSC), under
Program Element 65807F, Control Number 9T03-00-9. The results were
obtained by ARO, Inc., AEDC Group (a Sverdrup Corporation Company),
operating contractor for the AEDC, AFSC, Arnold Air Force Stationm,

; Tennessee. The test was conducted in the von Kdrmin Gas Dynamics
i . Facility (VKF), Tunnel A during the period of April 30, 1979 through
August 1, 1979 under ARO Project No. V41A-07.

One objective of this test was to provide data for the "high
) quality" data bank of the VKF standard 5-deg cone in Tumnels A, B, and C.
. The standard cone model (and data bank) will be used for defining test
section flow nonuniformity effects and evaluating the performance of
the total system (balance-support hardware, model dynamics, data acquj--
; sition systems, data reduction techniques, etc.) on a routine and
i systematic basis using "selected" test installations. Table 1 shows
: the proposed data bank with the data obtained in previous tests* and
also including the results of this test. Another objective of the test
was to determine the effects on static force data of the following: -
tunnel-nozzle jack setting errors, tunnel-flow humidity, and tunnel-
sidewall misalignment.

The test was conducted in two phases: The finless configurations were
tested in Phase I, and the finned configurations in Phase II.

Static stability, axial force, and base pressure data were obtained
at M_ = 1.5 through 4.0 in Tunnel A for Reynolds numbers from 0.6 x 106 /ft
to 3.7 x 10 /ft. The angle-of-attack and angle-of-sideslip range was
‘ ~11 to 11 deg and the roll angle ranged from -180 deg to 180 deg. Model
; . flow-field photographs were obtained on all configurations at selected
: model attitudes and test conditions.

i e e . e . s

Inquiries to obtain copies of the test data should be directed to
AEDC/DOOV, Arnold Air Force Station, Tennessee 37389. A microfilm record
has been retained in the VKF at AEDC.

‘ 2.0 APPARATUS

, : 2.1 TEST FACILITY

" S
—

Tunnel A (Fig. 1) is a continuous, closed-circuit;, variable density
wind tunnel with an automatically driven-flexible-~plate~type nozzle and
a 40- by 40-in. test section. The tunnel can be operated at Mach numbers
from 1.5 to 6 at maximum stagnation pressures from 29 to 200 psia,
respectively, and stagnation temperatures up to 750°R at Mach number 6.
‘ Minimum operating pressures range from about one-tenth to one-twentieth
of the maximum at each Mach number. The tunnel is equipped with a model
injection system that allows removal of the model from the test section

--————
ot ——r

— s - ———
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: . *Jenke, Leroy M. "Static Force Tests of the AEDC-VKF Standard 5-Deg
! Cone in Tunnels A (M = 3.0 to 5.5) and B (M = 6)." AEDC-TSR-78-V20,
[: August 1978.
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while the tunnel remains in operation. A description of the tunnel and
airflow calibration information may be found in the Test Facilities

Handbook¥*.

2.2 TEST ARTICLE

The standard cone model (Fig. 2) is a 5-deg, half-angle cone with
a 6-in. base diameter fabricated from stainless steel. There are two
basic interchangeable nose sections: sharp (0.002-in. spherical radius),
and 12.5 percent blunt (R /R, = 0.125). The virtual length of the sharp
cone is 34.290 inches and the model wall thickness is typically 0.25 in.
Boundary layer trips (Fig. 3) were used to ensure a fully turbulent
boundary layer over most of the model surface. These trips were.
machined on the sharp nose configurations and consisted of grit applied
on the blunt nose configurations. A cylindrical section with four rec-
tangular fins was also provided (Fig. 2). A wide range of balance
adapters exist to fit the model to most VKF balances (normal load range
from 80 to 1000 1bs). The model components designation is presented in °
Table 2. The model installations in the tunnel for Phase I and Phase II
are shown in Figure 4.

2.3 TEST INSTRUMENTATION

The measuring devices, recording devices, and calibration methods
used for all measured parameters are listed in Table 3 along with the
estimated measurement uncertainties. The fast-response base pressure
measurement (PBD) taken during continuous-sweep runs was made with a
low-volume transducer. This transducer was used to measure the base
pressure trend from a static value obtained by averaging PB1-PB4.

" "3.0 TEST DESCRIPTION
3.1 TEST CONDITIONS AND PROCEDURES
3.1.1 General

A summary of the nominal test conditioms at each Mach number is
given below.

M PT, psia TT, °R Q, psia P, psia RE x 10'6/ft
4.0 46.9 600 3.46 0.31 3.7
3.75 41.2 600 3.75 0.38
3.25 30.2 580 4.20 0.57 l
3.0 26.4 . 4.53 0.72
3.0 1.4 1.96 0.31 1.6
2.75 23.2 4.89 0.93 3.7
2.5 20.3 5.20 1.19 4
2.5 8.8 ' L 2.25 0.52 1.6
2.25 17.9 5.49 1.55 3.7
2.0 14.6 545 5.23 1.87 v
2.0 13.8 . 4.94 1.76 3.5
2.0 " 6.3 2.25 0.81 1.6
1.75 13.2 5.32 2.48 3.7
1.62 12.7 5.33 2.90
1.5 12.3 & 5.28 3.35
1.5 5.3 2.27 1.44 1.6

*Test Facilities Handbook (Eleventh Edition). "von Kdrmin Gas Dynamics
Facility Vol. 3" Arnold Engineering Development Center, June 1979.
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At some test conditions, particularly at subatmospheric stag-
nation pressures, the humidity level of the tunnel flow affects the
test section Mach number. The Tunnel A sidewall Mach number probe is
used periodically when testing at these conditions to monitor devia-
tions from the standard calibrated Mach numbers. When a deviation
is measured, the free~stream conditions are corrected and the actual
Mach number is printed on the data tabulations.

A test summary showing all configurations tested and the variables
for each is presented in Table 4.

In the VKF continuous—flow wind tunnels (A, B, C), the model is
mounted on a sting support mechanism in an installation tank directly
underneath the tunnel test section. The tank is separated from the
tunnel by a pair of fairing doors anc a safety door. When closed, the
fairing doors, except for a slot for the pitch sector, cover the open-
ing to the tank and the safety door seals the tunnel from the tank area.
After the model is prepared for a data run, the personnel access door
to the installation tank is closed, the tank is vented to the tunnel
flow, the safety and fairing doors are opened, the model is injected
into the airstream, and the fairing doors are closed. After the data
are obtained, the model is retracted into the tank and the sequence is
reversed with the tank vented to atmosphere to allow access to the
model in preparation for the next run. The sequence is repeated for each

..configuration change.

Model attitude positioning and data recording were accomplished with
the point-pause and sweep modes of operation, using the VKF Model Attitude
Control System (MACS). Model pitch and yaw requirements were entered into
the controlling computer prior to the test. Model positioning and data
recording operations were performed automatically during the test by
selecting the list of desired model attitudes and initiating the system.

The effects on static force data of tunnel-nozzle jack setting errors,
tunnel-flow humidity and tunnel-sidewall misalignment were studied as
follows. Tunnel-nozzle jack setting errors were simulated by driving
specific jacks off their nulled position 0.050 or 0.075 inches toward the
tunnel centerline. The test summary, Table 4, denotes which jacks were
driven and the amount. Figure 5 chows a view of the Tunnel A nozzle with
the identification and location of the nozzle jacks. Tunnel-flow humidity
effects were obtained by opening atmospheric intake valve (007) and by-
passing the driers normally in the tunnel circuit. Data were obtained
periodically as the dew point temperature increased. The effeccts of
tunnel-sidewall misalignment were simulated by placing a strip of aluminum
tape 0.005 inches thick on the non-eperating sidewall from the top to the
bottom of the tunnel. A 0.010-inch step was simulated by using two strips
of tape. The location of the leading edge of the tape is shown in Fig. 4b.

s s am - — S S G WY, S S - -




3.1.2 Data Acquisition

Data were recorded in either the point-pause or sweep mode of
operation, using the MACS. The mode for each data group is identified
in the test summary (Table 4).

The point-pause data were obtained for finite values of ALPHA, PHI,
and/or BETA with a delay before each data point to allow the base pressures
to stabilize. Each data point for this mode of operation represents the
resultant of a Kaiser-Bessel digital filter utilizing 16 samples taken
over a time span of 0.0208 sec. For the retract data, a data point was
automatically taken every 2 seconds as the model was retracted from the
tunnel to obtain a data point approximately every inch in TXL.

The continuous-sweep data were obtained for a fixed value of PHI
with a sweep (ALPHA) rate of 0.5 deg/sec or a fixed value of ALPHA with
a roll (PHI) rate of 3.0 deg/sec. A data sample was recorded every 0.0208
sec, and 16 samples were applied to a Kaiser-Bessel digital filter to
produce a data point every 0.156 and 0.936 deg in pitch and roll, respec-
tively. The data were then interpolated to obtain the data at the
desired model attitudes.

3.2 DATA REDUCTION

The cone static force data were obtained by utilizing the tunnel data
{ acquisition system as described in Section 3.1.2. The force and moment
measurements were reduced to coefficient form by using the digitally filtered
data points and correcting the first- and second-order balance interaction
effects. The coefficients were also corrected for model tare weight and
balance-sting deflections. Model attitude, tunnel stilling chamber
pressure, and fast-response base pressure were also calculated from
digitally filtered values.

[P -

The aerodynamic force and moment coefficients are presented in the
body and nonrolling body (missile) axis systems. For the missile axis
system, the normal-force direction is always in the pitch plane of the
tunnel and normal to the longitudinal axis of the model. In the body
axis system, the pitching and yawing moment coefficients are referenced
to two points on the model centerline which were (1/2) LM and (2/3) LM
from the model nose. The missile axis data were calculated from the
body axis data referenced to the (2/3) LM moment reference point. Model
length (34,290 in.) and basec area (28.274 in.2) were used as the
reference length and area for the aerodynamic coefficients.’

'y

- -————

For selected runs, the body-axis data which were referenced to the (2/3) LM
moment reference point were corrected for small tunnel-flow nonuniformities.
The corrected data were then used to evaluate center of pressure locations.
Those runs whose data were corrected are identified in the Test Summary,
Table 4,
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3.3 UNCERTAINTY OF MEASUREMENTS

In general, instrumentation calibrations and data uncertainty estimates
were made by using methods recognized by the National Bureau of Standards
(NBS).* Measurement uncertainty is a combination of bias and precision
errors defined as:

U= *(B+ tgss)

vhere B is the bias limit, S is the sample standard deviation, and tgs

is the 95th percentile point for the two-tailed Student's "t" distribution,
(95-percent cenfidence interval) which for sample sizes greater than 30

is taken equai to 2.

Estimates of the measured data uncertainties for this test are given
in Table 3a. With the exception of the force and moment balance, data
uncertainties are determined from in-place calibrations through the data
recording system and data reduction program. Static load hangings on the
balance simulate the range of loads and center-of-pressure locations
anticipated during the test, and measurement errors are based on differences
between applied loads and corresponding values calculated from the balance
equations used in the data reduction. Load hangings to verify the balance
calibration are made in-place on the assembled model.

Propagation of the bias and precision errors of measured data through
the calculated data was made in accordance with the reference noted below, and
the results are given in Table 3b.

4.0 DATA PACKAGE PRESENTATION

The data package contains tabulated model aerodynamic force and moment
data presented in the body and missile axis systems. Sample tabulations
of the data found in the data package are given in Appendix III.

The body axis data about the (2/3) LM moment reference point ire
presented twice for some runs. These data are presented both corrected and
uncorrected for tunnel-flow nonuniformities. For the runs in which tunnel-
flow humidity effects were being studied, these data are presented both
corrected and uncorrected for the tunnel-flow humidity effects on M and PT.
The corrected data for these cases are marked accordingly.

One copy of the data package was given to AEDC/DOOV, Arnold AFS,
Tennessee 37389. A microfilm copy was retained in the VKT at AEDC.
Copies of the photographic data and installation/configuration photographs
were also retained at the VKF.

* Thompson, J. W. and Abernethy, R. B. et al, "Handbook Uncertainty in
Gas Turbine Measurements." AEDC-TR-73-5 (AD755356), February 1973.
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APPENDIX 1

ILLUSTRATIONS
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STILLING CHAMBER

L FAIRING DOOR
TRANSODUCER PACKAGE 12
NOZZUE DIFFUSER FECT

a. Tunnel assembly

b. Tunnel test section
Fig. 1 Tunnel A
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APPENDIX I1

TABLES
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TABLE 2

MODEL CONFIGURATION DESIGNATION

Nose Designation (NXX.X)

NOO .0 sharp nose
N12.5 spherically blunted nose(RN/RB = 0.125)

Boundary-Layer Trip Designation (TXXX)

T30C machined trips, hp,, = 0.030 in.

TO6R grit trips, hy., = 0.006 in.
Fin Designation (FX)

FO no fins or body extension

F2 two fins (horizontal plane)

F4 four fins

Base Plate Designation (BX)

BO no base plate
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Table 4. Test Summary

—

. _ RUN NUMBERS -
. EOR EACH CONFIG |
N ok P N O Y 17 L 7 PP
¥ POLAR *071 % | B0 | k¢
40 |APHAl © | o* | 47 |i8.0f 3.7 $00
' v So\
‘ v* . 302
V- 503
180} VY~ S04
3.98 [o) o* 508
. i |y sog |
A vy *sp7
. Yy |80 | v *s08 :
! Y lewr| V'] © “509 : 1
{ 325 )apnal O | of 510
i A ' S
j; : vyl vy 'S
| ' v _|igo] v ' (513
| PI| V-1 o | [S)
; 3.0 JALPHA] © o* c90 | 515 | 8Il
! ' y* 5\ :
: 1 v+ VI
i g v $00_| 518 |*813
ol vl - %o, | s |*81e
v ! 0 | of 4590 TP ~ +24°
\ v+ t541 |
' VIV 4592 y
b ‘ TXL] O | o | V™ 14 818
} PHI| V™| o | 47 X815
. 1 | Yt s BiG |
| } v v-]-s 817
] : pHrl v-I| o X839 ] after hand nullo;\s nezdle
i | f x| o | o | v* 836 R’
“ ! ‘ PHI] V™| O | 47 *B37|after RMAC valling o
' ( 1Txel 0 | O | v¥
% l . * Point Pause % Runy prescnted corrected and
- Continuous Sweep (-) to (+) uncorrected for nonuniformitice
\ , ‘ 4+ Continuous Sweep (+) to (-) 4 Runs presented corrected and
h ‘ ! 28 uncorrected for humidity
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Table 4. Continued

RuUN  ANUMBERS

FOR__EAth CONFI 2
3::: Pnl {aumal x| c.r. RE_‘ #ggco :35?\ #080"2 REMARKS
POLAR x10" v | £2 Fe
PRI| V- | o 147 | 18.013.7 %839 | no aulling of notele
Ll o | o] ¥y g4o0!
PHI| V™ 01471 *B4| |after RMAC nulh.o\: nogele
™l o |l o] Y* B42 v
1ALPHA o o*| 41 827| JeeK 35 ot A=+.0850"
| y* B28
v | v | 82
1801 V- 830
x|l o | o | V* 834
PHI | V™| o | 47 831
] V*| s 832
Y- -5 B33
Afmal o | o* B19 | Teek 27 ot &:+,0s0"]
| yY¥ 820
Yl vl g2l
Y [80] V| ¥ 822
x| ol o] V¢ 82
PHI| YV°| o | 47 823
| yt1 5 824
v | vl-s Y 825
ALPHA| O (03 .6 520
i I A s21
Y |y 522
1Bo| YV~ 523
0o o" 3.7 1¢85
| \'d 1686
Y | v 87
\go| V- Y 688
*  Point Pause x Runs prewcnted verrected and

~ Continuous Sweep (-) to (+)

+ Continuous Sweep (+) to (-) A
\]
29
Rt ety @it NS \.\

uncorrected for nonuniformities
Runs presented corrected and
uncorrected for hwmidity
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Table 4. Continued
[ Run  NUMBERS |
FOR  EALH CONFIG
m ::: pa1 [aema )t | cor. ::-s 2§§£ -}?gi %%g REMARKS
POLAR Bo | 80 53
275! <xxL| © o | v¥*|18.0] 3.7]684
2.5 |mbhal © | 0% 47 672|528
v* G13|
v* C74] 52%
v~ "c7s | 530
180 | V-~ "¢76}1531
-9 | V- €77
0 | V- 6178
YOV 679
PHI| V7| © “G80
Y| vlio ‘681
Avnal O \'A 0.8 GR2
Yy ol vii ¥V | ¥ 683
el © | o ] V*i8.0 e84
ALPHA y*l 42 532
V- $33
180l V°I Y 534
0 | o147 .6 524
v+ §28
\ V- 526
8o} V™ 527
2.25 o | o 3.7 |ee8|535
] A 6GY]
v [ v- G70|537
1ol V7| Y 538
wxL| O [9) v 1 671
2.0 o | o%| 47 5¢8 | 539
[ BEEREANLIR S40

* Point Pause

- Continuous Sweep (=) to (+)
+ Continuous Swcep (+) to (~)

x Runs prewented corrocted and

uncorrected for nonuniformitics

4 Runs presentod corrected and
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Table 4. Continued

Run NumeBeRS .
_ FOR EALh CONFIG 4
DATA 3 0 . .
M |xvee | PaT1 |Aawena| x| c.r. R .6 :ggc :Jr\gsi 408002 REMARKS
POLAR x10 7| 0 fo F4
0 | 80 | @p
2.0 |Aal 0o | vt |47 1'8.0] 3.71569]1541
] Yy |y bZoR | G42
Y | ol v-| ¥ 571 {943
x| 0 | O V] 613 | 3%%
Awnal 901 Y1 47 “¢od
pur ) V- o . 610
Y | v*rlio v 611
| lAwpal o | V- ol ¥ le1z|
o | o 18.0] 1.6 |635] 549
A e3¢ | gs0
A v~ 6371551
\Bo| V™ 3B 1552
L] o! o | V* 640
wm! o | orl 47 ‘587 TDP~ +24°
11 vt ‘ssg \
Yy |y v :5851 ¥
o_| o* 3.7 ['572 762 | TpP~ - 6°
L Lyt "573 2 76
| v | v 4574
! PRI| V™| © * 764
' Txel o | o] v* ‘7¢
aepal o | Nt 47 2¢Glvop ~ 0°
v ]ol ¥ L267 1 _1
x| o | o | v* 7ep| ¥
punal o | o*] 47 75 TDP ~+3°
* Point Pause ) % Runs prescnted corrected and
~ Continuous Sweep (=) to (+) uncorrected for nonuniformities
4+ Continuous Sweep (+) to (=) 4 Runs premented corrected and
' : uncorrected for hmidity
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Table 4. Continued

RUN WNambeRS

FOR__EAWH CONFIG 5
m 3::: PI Jaema| wxL | .k ::.c ';':;Z;é’ :'?gi '%g}%g REMARKS
POLAR BO 80 BO
| 2.0 lapual o | v*| 47 |18.0] 3.7|%s ‘769 | TPP ~ +3°
o vl ¥} vl 577
1 erlv-lo| ¥ ‘220
! ™welo |o | y* 271 A
Aenal o | o*| 47 *578 TpP_~ +10°
v+ 579 ,
y- 580 [
o* 591 TDP ~ +16°
‘ Thd P58 2 772
.3 V" ‘583
i prrly-|o | ¥ 773
5 XL le} I \/f ‘ 6774- V
i Awial © | 0% 47 _'s8e |___|ToP ~ +24°
: : VAS ‘ ‘585 1715
* v 1 1. 58c_ ‘
0% 3.5 46
B v+ w
| v~ 616 ‘347%
. . 8o | V~ _ 1617 7'275:%7
| PHE | V™ | © 614 250,707
A v+it1o Gis
i vt] 5 261
> v-l-5 752
| xxe]l o | o ] v¥ I R
' AawpHAl © | V7| 42 G20 X284
i vV ol V- 621 1
‘? pur | v-| o 618 X5
V v+l 1o cl9 -
I v+ 756
L \ V~1]-5 ' 757
: | "% Point Pause X Runs presented corrected and
. = Continuous Sweep (=) to (+) uncorrected for nonuniformities
! + Continuour Sweep (+) to (-) A Runs presented corrected and
1 ' uncorrected for humidity
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Table 4. Continued

RuN NUMBERS ;
FOR EALh CONFIG e
M |voe | pux foema| s | e | RSa[Ya00 Y0k | Y358 Remarks
POLAR “071 % | 85 | B¢
N 2.0 lamal o | vy~ |38 |18.0]35 158
| . 41l v-1 o ‘759
1i vr| 5 6o
 lLy-l=-511 761 1
abnal 0 | v=137 624 '
‘. v [sol v~ 525 '
- |l v-| o 622
. Y lvtito | ¥ 623 .
| avnal © | V7| 47 28 Jock 3) ot A +.050"
i ' wl|o |l ol v* 6271545 4
j | o | o |47 632 JocK 31 o} A=+.075"]
i ol o | o 7179 | Joc¥ 36 z X ;
; ' v 780 :
V- 631 781 |
\Bo | V-~ 782
PHT | Y~ | ©O 742
\ vt| s 784
. . viv-l-s5]¥ 785
| TXLl o | O] VX ©6%0|54¢| 786
XLl 0 | © | 47 634 TacK 36 ot A=4,075"
7 aenal o | vl 42 . 187} Jock 36 o Acx+080"
v PHI| V- | © i 2889
‘ vl s 789
s Yy lv-1-5 Y ) 790
b wal o | ov] 47 795 |Jaek 38 =+, 050’
} A a6 '
L A , 717
! . igol v~ 718
i ’ Pur | V- | © 199
i ! \ vt | s Boo
\ YIy [v-i-s ol
* Point Pause . X Runs presented corrected and
Continuous Sweep (=) to (+) uncorrected for nonuniformstjes
, ‘ + Continuous Sweep (+) to (-) A Rune presented corrected and
. 33 uncorrected for humidity
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Table 4. Continued ) i

Run_ NUmMBERS :
FOR _EAWN CONFIB 7
M |oere | our [t | x| coe | o Pa0R (4R 1952  REmARKS
POLAR Bo | 86 Jfg
20(vxt| o | o | V*18.0] 3.5 802 | Jac * +.050"
ALPHA| O V™ 1 38 AJQQ;LF_
Il v~ ] o . Bl
VA 5 _Po.
Y IV~ 1-5 Boé ]
Apual O | o*1 47 702! TAPE = .o00s5”
yt+ 703 |
v* 704
.. ' 705
i ' 180 | V- 70
| Pux | V- © 707 1
;, ' ] 1Vt 5 m
i l 1 vl v - 20
: v-1-10| ¥ 03
- IXL| O | o | y* 710 ]
I o_, 0 728 | TAPE™ -010" F2 not F4|
!0 ]|Y 729 SO
PHA)l © | O*] 47 220
VA 731
i : V- 732
Y |80 V"~ ] 733
1 ppr | v-| © 73¢
v | Y+ s : 735
Y [y-|-5 3
,‘1 wel o] o]V 737
i mpwa| o | v-| 42 938
PHI| y-1 o 739
' ytls "o
'g vIivYlv-]-5 741 Y
; * Point Pause % Runs presented corrected and
! - Continuous Sweep (=) to (+) uncorrected for nonuniformitics
+ Continuous Sweep (+) to (~) 4 Runs presented corrected and
‘\ ! uncorrected for humidity
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Table 4. Continued E
RUN NuUmMBERS ?
FOR _EACH CONFIG B
M ;::: PAI |ALPiA | wxL | C.R. xR:“ Q;;Z{co :?gi '%%%g REMARKS
OLAR go | 80 | go
2.0 |lamal o | v- 138 [18.0]35 742 | TAPE= .010" |
PHI| V™| © 743
vt] 5 n44
Yl Y|y ]-5 45 Y
175 |AeHAl 0 | 0% ] 47 3.7} ce4 | 595 1
| T 665 | 556 '
\] V™ 6G6| 557
Y li8o]| V- 558
Y || ol o V£ 667
[1.e2|AaPna]l © | D*]| 47 c6o
] Vil 66|
VY iyl ¥ ce2
wt|l o | o | y*¥ 663
1.5 laPhal o o*| 47 647 | 559
v 648
Al 649 | Seo
V”© &S0 S6 1
%o | V™ '6S1 |se2
-90 | V- ts2
+d0| V- 653
Y o |y cs¢
Prrlv-| o 655
Y |vilo &s56
Al o | v 0.8 657
Y [wgo|lv-| Y ]os® 658
x| o | o | vY|i8.0 659
aeial o | o7 47 4 ['sa3 TP~ +24°
Y lolvriazl Y1V I'sa4 ¥

*  Point Pause .
~ Continuous Sweep (=) to (+)
4+ Continuous Sweep (+) to (=)

x  Runs prewented corrected and
uncorrected for nommniformitics

A Runs presented corrected and
uncorrectod for humfdity
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Table 4 Concluded

RUN NumBERS
FOR EAtLh ConFiG

vee NGen|19oe|  REMARKS
POLAR gg ;g-
ALPHA IDP ~ +24°

56

2
56
965
&

XL

L e o -

L4

e ——— -

T e -

——
%

* Point Pause
Continuous Sweep (~) to (+)
+- Continuous Sweep (+) to (-)

-—-—«omAﬁ %

Rund prescented corrected and
uncorrected for nonun{formitics
Runs prcuented corrected and
uncorrected for humidity




APPENDIX III

SAMPLE TABULATED DATA
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